Strategies for the suppression of peroxidase gene expression in tobacco. II. In vivo suppression of peroxidase activity in transgenic tobacco using ribozyme and antisense constructs.
Several strategies involving the use of antisense and ribozyme constructs in different expression vectors were investigated as methods of suppressing gene expression in planta. We had previously identified an efficiently cleaving ribozyme (Rz), with two catalytic units and 60 nucleotide (nt) of complementary sequence, to the lignin-forming peroxidase of tobacco (TPX). This Rz was cloned behind the 35S CaMV (35S) and nopaline synthase (NOS) promoters, and into a vector utilising the tobacco tyrosine tRNA for expression. For comparison with more traditional antisense strategies, full-length TPX antisense (AS) constructs were also constructed behind the NOS and 35S promoters. Populations of transgenic tobacco containing these constructs were produced and compared to control plants transformed with the vector only. Significant suppression of peroxidase expression in the range of 40-80% was seen in the T0 and T1 populations carrying 35S-AS, 35S-Rz and tRNA-Rz constructs. Co-segregation of the suppressed peroxidase phenotype and the tRNA-Rz transgenes was demonstrated. Northern blot analysis indicated that levels of TPX mRNA were lower in the Rz plants. No evidence of mRNA cleavage was observed and thus it was unclear if the Rz constructs were acting as Rzs in vivo. Transgenic plants containing the tRNA-Rz construct had significantly lower levels of peroxidase than the other transgenic plants. There was no significant difference in levels of suppression of TPX between the short Rz in the 35S vector and the full-length AS constructs. Although peroxidase levels were significantly reduced in transgenic plants carrying 35S-AS, 35S-Rz and tRNA-Rz constructs, no significant difference in lignin levels was observed.